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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable a small hole to 
be neatly drilled in the capsule of living 
t i ssue. 

SOLUTION: This device consists of a hand piece 
1 and a trepan bar 10 which is installed freely 
attachably/detachably in a head 2 of the hand 
piece 1. The capsule of the living tissue 20 
(e.g. lenticular lens of the eyeball) is 
dri I led with a blade at the tip end of the 
trepan bar 10 held against the capsule and 
rotated. With an intake tube 5 connected to the 
head 2 or the trepan bar 10, and with a vacuum 
device 6 actuated before or during the 
drilling, pressure inside the head 2 or the 
trepan bar 10 is made in a negative pressure, 
so that the capsule of a living tissue 20 is 
sucked to the tip end of the trepan bar 10, and 
in this state, the capsule of the living tissue 
20 is drilled by rotating the trepan bar 10. 
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(54) [Title of the device] Prefilled sterile plastic syringe 
(57) [Abstract] 

■V. 

[PROBLEM TO BE SOLVED] To provide a plastic 
syringe prefilled with liquid material and sterilized in a 
final step, which eliminates the time for transferring the 
material from an ampule or the like to the syringe and the 
risk such as injury due to the transfer and introduction of 
contaminants. 

[SOLUTION] The parts of the plastic syringe which 
have been washed and from which debris, contaminants, 
pyrogens and the like have been removed are assembled, 
filled with the liquid material from its barrel open end, 
sealed with a piston in the open end to enclose and retain 
the liquid material in the syringe, and finally subjected to 
autoclaving to be sterilized while a pressure is adjusted. 



[CLAIM OF UTILITY MODEL] 

[claim 1] A prefilled. sterile plastic syringe (20), comprising: a plastic container (22); a 
' sealed open end (28) of said plastic container; a nozzle (24) sealed on said container (22); and a 
piston (30) slidable in said container (22) from which debris, other contaminants, and pyrogens 
have been removed, wherein a desired quantity of liquid material suitable for injection is filled 
in said container (22), the liquid material is enclosed in said container (22) by said piston (30), 
and the syringe for containing contents therein is sterilized by autoclaving in a final step after 
being filled with the liquid material and enclosing the material therein. 
[ BRIEF DESCRIPTION of the DRAWINGS ] 

[Fig. 1] FIG. 1 shows a cross-sectional view of a prefilled sterile plastic syringe 

according to the present device; 

[Fig. 2] FIG. 2 shows a cross-sectional view of a variation of the prefilled sterile 

plastic syringe according to the present device; 

[Fig. 3] FIG. 3 shows a process flow diagram of a preferred embodiment of a method 

for producing the prefilled sterile plastic syringe in FIG. 1 . 

[Fig. 4] FIG. 4 shows a process flow diagram of a preferred embodiment of a method 

for producing the prefilled sterile plastic syringe in FIG. 2. 
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[DETAILED EXPLANATION OF THE DEVICE] 
[0001] 

[Field of industrial application] 
The present device relates to a prefilled sterile plastic syringe 
containing liquid material suitable for injection in the diagnosis and 
treatment of medical anomaly, and particularly to a prefilled sterile plastic 
syringe containing a contrast medium or the like for injection into a blood 
vessel during an uroangiographic procedure. 
[0002] 

[Conventional art and problems to be solved] 
The conventional art contains processes for producing a prefilled 
sterile glass syringe in which the syringe parts are washed and sterilized 
prior to assembly, filling and sealing with a piston. Then the assembled 
and filled syringe is autoclaved to sterilize the syringe contents. Generally, 
the sterilizing of the syringe parts including a grass barrel prior to assembly 
is performed by heating. A plastic syringe, or a syringe with a barrel made 
of synthetic resins, is softened and warped by heat, and thus a conventional 
art plastic syringe was sterilized by non-heating methods, such as gas 
sterilization techniques. Also, the plastic syringe was believed unable to 
withstand autoclaving (sterilization by a high-pressure steam method) in the 
sterilization of the contents of the prefilled syringe. In a case where the 
size and relative cost of plastic and glass syringes made the employment of 
the plastic syringe desirable, an unfilled sterile plastic syringe was 
employed by filling with a sterilized contrast medium, or diagnostic or 
treatment liquid material during the injection procedure thus increasing the 
time required for the injection procedure as well as increasing the risk of 
contamination and introduction of pyrogens. 
[0003] 

[Technical means of the present device] 
The present device is summarized in a sterile plastic syringe prefilled 
with liquid material having a molded plastic barrel with an open end and a 
nozzle at the opposite end, a tip seal closing the nozzle, and a piston 



slidable in the barrel and sealing the open end of the barrel to retain the 
liquid material therein. The syringe is a prefilled sterile plastic syringe 20 
having a molded plastic barrel 22 with an open end 28, a nozzle 24 at the 
opposite end, a tip seal 26 closing the nozzle, and a piston 30 slidable in the 
barrel 22 and sealing the open end 28 of the barrel 22 to enclose the liquid 
material, and the liquid material retained therein. The prefilled sterile 
syringe is produced in a method including the steps of: removing debris and 
other contaminants from the tip seal 26 and piston 30; destroying microbial 
contaminants on the tip seal 26 and piston 30; washing the barrel 22 with a 
series of jets of water to remove debris and pyrogens from the barrel 22; 
applying a lubricant to the tip seal 26, the piston 30, and the barrel 22; 
assembling the tip seal 26 on the nozzle 24 of the barrel 22; filling the barrel 
22 through its open end 28 with a desired quantity of liquid material; 
assembling the piston 30 in the open end 28 of the barrel 22, after the filling, 
to complete the enclosure of the contents with the syringe; and autoclaving 
the assembled and sealed plastic syringe to sterilize the syringe and its 
contents, while maintaining a pressure on the outside surfaces of the syringe 
at least equal to the pressure of the syringe contents during autoclaving. 
[0004] 

The syringe according to the present device is preferably produced in 
a method including the steps of: removing debris and other contaminants 
from the tip seal 26 and piston 30; autoclaving the tip seal 26 and piston 30 
to destroy microbes and other contaminants; washing the autoclaved tip seal 
26 and piston 30 to remove the loosened contaminants; washing the barrel 
22 with a series of jets of water to remove debris and pyrogens from the 
barrel; applying a fine mist of a silicone lubricant to the barrel 22; 
assembling the tip seal 26 on the nozzle 24 of the barrel 22; filling the barrel 
22 through its open end 28 with a desired quantity of liquid material; 
assembling the piston 30 in the open end 28 of the barrel 22; and 
autoclaving the assembled and sealed plastic syringe to sterilize the syringe 
and its contents, while maintaining a pressure on the outside surfaces of the 
syringe at least equal to the pressure of the syringe contents during 




autoclaving. 

[0005] 

An object of the present device is to provide a prefilled and sterile 
plastic syringe, and particularly to a plastic syringe sterilized in a final step. 

An advantage of the present device is that the syringe prefilled with 
liquid material such as a chemical and a contrast medium suitable for 
injection is completely sterilized in the final step, which reduces the time 
required for tranfering the material from an ampule or a bottle to the syringe 
and eliminates the risk such as injury due to the transfer, introduction of an 
agent or contaminants, and mixture of the contents during injection 
procedures. 

Other objects, advantages and features of the device will be apparent 
from the following description of the preferred embodiments taken in 
conjunction with the accompanying drawings. 
[0006] 

As shown in FIG. 1, a prefilled sterile plastic syringe indicated 
generally at 20 produced in accordance with one embodiment of the present 
device includes a plastic barrel 22 having a nozzle 24 at one end which is 
closed by a tip seal 26. An open end 28 of the barrel 22 is closed and 
sealed by a rubber piston 30 which can be operated by a handle 32 for 
expressing the contents 34 such as a contrast medium through the nozzle 24. 
The parts of the syringe are individually manufactured. The syringe barrel 
22 is produced by a suitable plastic-forming process such as injection 
molding of a polymer such as polypropylene, or a co-polymer of 
polypropylene and polyethylene. The tip seal 26 and piston 30 are likewise 
produced by injection molding a suitable elastomeric plastic or rubber 
material to the desired shapes. 
[0007] 

An example of producing the prefilled sterile syringe 20 in 
accordance with the present device is illustrated in FIG. 3. Specifically, 
appropriate quantities of the various parts of the syringe 20 are received at 
step 40 and passed to quality control inspection and testing step 42 where 
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suitable inspection and testing of the chemicals utilized to make up the 
contrast medium, and inspection and testing of the barrel 22, the tip seal 26, 
the piston 30, as well as the packaging materials are performed to insure that 
these chemicals and parts meet suitable standards for producing a prefilled 
packaged and completed syringe. After passing through the inspection and 
testing step 42, the chemicals, barrel 22, tip seal 26, piston 30 and 
packaging materials are inventoried and stored in steps 44, 46, 48, 50 and 52. 
From the step 44, the chemicals pass through staging step 54 to make-up 
step 56 where the chemicals are made up into the liquid contrast medium 
which is then passed to a holding tank 58 prior to being tested at step 60. 
The barrel 22, after passing through staging step 62, is printed on the 
outside with an ink which is cured with ultraviolet radiation in step 64. 
After printing and curing of the ink, the barrel is passed to washing and 
depyrogenation step 66 where the barrel is inverted and subjected to a 
multiplicity, e.g., ten, successive high velocity water jet washings. By 
repeated washing of the barrel with relatively strong water jets, 
contaminants, including any pyrogens that are present in the barrel, are 
removed. 

[0008] 

The tip seal 26 and the piston 30 from their receiving storage steps 
48 and 50 pass through staging steps 63 and 65 prior to removing debris and 
other contaminants. In the preferred example of production illustrated in 
FIG. 3, debris and contaminants are removed from the tip seal 26 and piston 
30 in washing steps 68 and 70 where they are subjected to washing to 
remove most contaminants. 
[0009] 

Alternatively, debris and contaminants can be removed from the tip 
seal 26 and piston 30 by other methods such as subjecting them to high 
frequency vibrations. This can be accomplished using known procedures 
such as, for example, by subjecting them to ultrasound vibrations or by 
causing high frequency pulses of air to impinge on the surfaces of the tip 
seal 26 and piston 30 from pneumatic nozzles. Another method of 



removing debris and contaminants from the tip seal 26 and piston 30 can be 
accomplished by washing them in liquid freon under pressure to dissolve 
and remove particles adhered to their surfaces. 
[0010] 

After removal of debris and other contaminants, the tip seal 26 and 
piston 30 pass to respective autoclave steps 72 and 74 where they are heated 
by steam under pressure to a temperature in the range from 120 °C to 
125 °C to destroy viable microorganisms and remove contaminants on the 
tip seal 26 and piston 30. 
[0011] 

Alternatively, microorganisms can be destroyed on the tip seal 26 and 
piston 30 by other known means, provided only that they do not adversely 
affect the materials of construction. For example, another suitable method 
for destroying microbial contaminants is by treating the tip seal 26 and 
piston 30 with an antimicrobial chemical agent. Ethylene oxide gas may 
be employed as the antimicrobial agent; however, care must be taken to 
remove all the ethylene oxide from the surfaces of the tip seal 26 and piston 
30 by aeration and/or the application of vacuum. 
[0012] 

After autoclaving, the tip seal 26 and piston 30 are rinsed in 
respective steps 76 and 78 to remove the loosened contaminants. From the 
steps 76 and 78, the tip seal 26 and piston 30 are passed in the preferred 
example of production to respective siliconizing steps 82 and 84 where the 
parts are soaked in a fine water emulsion siliconization bath to enable their 
easy assembly. The barrel 22 is sprayed at siliconizing step 80 with a fine 
mist of a selected liquid silicone. While silicone is the preferred lubricant, 
other lubricants can be used, provided they are pharmaceutically acceptable 
and inert to the materials of construction. One can mention as suitable 
lubricants, paraffinic waxes such as refined beeswax and fixed oils such as 
cottonseed oil. These lubricants can be applied by spraying in a fine mist or 
by any other method of application which is capable of applying a thin layer 
of lubricant. The barrel 22 may then be treated to remove the adherence of 
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excess lubricant to the barrel 22 by such processes as autoclaving or 
heating. 

[0013] 

The tip seal is assembled onto the nozzle 24 of the barrel in step 86 
after the siliconizing. The empty barrel with a tip cap on is purged with 
nitrogen prior to filling with a contrast medium. The barrel is filled in step 
88 with a contrast medium 34 held in step 58 after the contrast medium has 
been sampled and tested in step 60. Following the filling of the barrel in 
step 88 to the desired volume, the piston 30 is then assembled in the open 
upper end 28 of the barrel in step 90 to seal the contrast medium in the 
syringe. The assembly of the piston includes the evacuation of air from the 
barrel via a vacuum system so that the piston 30 can be inserted within the 
open upper end 28 of the barrel with a selected amount of inert gas above 
the level of the liquid contents 34. At this stage, a reject mechanism 
discards the syringe barrel which was without a tip cap, or a piston, and/or 
otherwise improperly positioned or not ready for the next step. After the 
piston has been assembled in the step 90, the syringe is passed to an 
autoclave in step 92 where the syringe and its contents are heated under 
pressure in a steam/air mixture autoclave and sterilized to an F 0 value of 20 
or more, dependent on the contents to be sterilized. After sterilization, the 
syringe is inspected in step 94 and the syringe is passed through packaging 
step 96, inspecting step 98 to storage in step 100 from which it is shipped in 
step 102. A syringe which does not pass the inspection 94 is rejected at 
step 104 and discarded. 
[0014] 

In a variation of the prefilled sterile syringe in accordance with the 
present device indicated at 120 in FIG. 2, the piston 30 has a backer plate 
122 which is designed for being gripped and driven by a conventional power 
injecting machine (not shown). Additionally, the modified syringe 120 
includes a nut 124 which is threaded onto the nozzle 24 and is configured 
for securing a luer of a catheter (not shown) to the nozzle 24 in a 
conventional manner. 



m • 

[0015] 

As shown in FIG. 4, the syringe 120 of the present device can be also 

produced in a process, which is different from the process of FIG. 3, 

including step 130 where the backer plate 122 is inventoried and stored, 

staging step 67, and washing step 132 for the backer plate 122, as well as 

• .r^- 
assembly step 134 where the backer plate 122 is assembled in the piston 30 

prior to autoclaving step 74. The nut 124 for a glass syringe is sterilized 

and prepackaged at step 136. At step 96, the sterilized prepackaged luer 

nut 124 is placed into a form-filled seal tray together with the assembled 

prefilled syringe. Alternatively, the luer nut 124 may be assembled onto 

the syringe prior to packaging. 

[0016] 

The combination of steps forming the processes of FIGS. 3 and 4 is 
able to produce a plastic syringe prefilled with liquid material and sterilized 
in a final step, which has heretofore been believed to be impossible to 
produce utilizing standard production procedures. A plastic syringe, and 
particularly the plastic barrel 22, have been considered to deform when 
heat-sterilizing the syringe and whether or not the contents can be 
sufficiently sealed in has not been apparent, but it has been found that when 
the syringe is filled and sealed and then subjected to the autoclaving step 92 
to sterilize the sealed contents of the syringe, the barrel 22 is not subject to 
distortion as indicated by the conventional art. To avoid barrel distortion, 
the filled syringe of the present device is autoclaved by, for example, 
steam/air mixture autoclave in the final step of the production, where 
compressed air is selectively added during the autoclave cycle as necessary 
in order to maintain a pressure in the autoclave, i.e., a pressure on the outer 
surfaces of the filled syringes, which is at least as great as the pressure of 
the syringe contents during autoclaving. The steam/air autoclave has 
programmable controls which adjust the pressure by air injection during the 
autoclave cycle in order to maintain the pressure on the outer surfaces at a 
level at least as great as the pressure of the syringe contents. A suitable 
programmable steam/air autoclave is commercially available from American 
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Sterilizer Co., Erie, Pa. 
[0017] 

Since many variations, modifications and changes in detail may be 
made to the above-described embodiments without departing from the scope 
and spirit of the device, it is intended that all matter described above and 
shown in the accompanying drawings be interpreted as only illustrative of 
one or more of many possible embodiments of the device which is defined 
in the claims. 
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mm® 2 8 b V 3 0 Srifca&tf xa, $ b fcl, *&j&*$tJJ: Ufcffifrg££r. ;** 

[000 5] 




mmw-i 0-212 



[0 0 0 6] 

ii«2 8ii, ^j*K°xh>3 oicxymfrtixMitznx&K) , t o xh>n, 

y X;v 2 4 VX^BM^ £*<£>|*3^5 3 4 9 m-f-fc#>i-'^ K/W 3 2 f£ 

mm^y?**? m*.^})-?* t^^^^n M o ui^t^u^ 

[0 0 0 7] 

X TfUWi, ^ LT^ WW 2 2 , 9t$&i/—;v 2 6. fc°.x h ^ 3 0 ft h V- 

XXJm,^y L yy4 2&'<Xl.ti^ ^o°p, ^WV2 2, %^>—^26, 
b^3 0^SXX^^imUm-i^y^ > 4 4, 4 6, 4 8, 5 0 *5<tO? 5 2 ^"C^lt 




H§§¥ 10-2 



MMZti. &L\,^X~ftn*T 6 0^*3VNT^$ti5HU^f#^^^ 5 8fc 
[0 0 0 8] 

«J«SrRfe*-r-5i5fe^^y^6 8*3^1^7 0 K&^^xm&ZtlZo 
[0 0 0 91 

S^^-frSridJ; t>*r5r £tfs-t?#<5„ ^^-^2 6*5Jnj?t 0 ^ h y3 o^ 
[o o 1 oi 

Oft, ^rtL^ttO^— b^U — ^l^ry^7 2fcj:t;7 4(ci^ 




(9) MfflW- 10-212 

[0 0 11] 
[0 0 12] 

h ? v — 5fc#Sv— A-2 6 3o h >3 0 te. -^ti^etvtf)* 

^7s/^6 6, 7 6^78*^, /^2 G^octT^t 0 ^ h^3 0 (4, 0 

mmjjmz£oThmm-i-z>^t&x*zz> 0 ^x% ^wi^2 2« > rtt^^b 

[0 0 13] 

f*:ifc£*Lfc^ 8(c*3V>T. ^WWi, y^5 8 -TMfc#£*bfcii 



do) mm* 10-2 

f^^T, X<ry79 (MvI&vm:, fc^hy3 0li, ^WKDit±iiS2 8{^ 

»5Krt*4fc 34© u-</u±jji£^fe&jf x (DMtil £ ttfc*5r h o wv© 

8SriiiflUT^^y^l 0 Ortt^K^n, ^i^f>, ^*hhn*<r yzf 1 0 2 
[0 0 14] 

, t^hy3 0li, ^T'V— h (backer plate) 12 2^fitfcl3, ^fct 

*l/CV><5 0 Hi^ ro^^lOffilt^l 2 Of*, y X>2 4_b(C^^tLfc^-^ 
M2 4Srftt*3?), ^Lt, rtlft*f-f^ fl^-tf-f) <0;VT— (luer 

[0 0 15] 

7 33«fct/5c^^— M2 2$r^-r-5^^^^1 3 2 fc&WH^KMTV 
— M 2 2;^ ^— ^S^^^T"? 4{c5fe5ioTt 0 ^ hV3 OKM^ 



(11) 



mm^i 0-2 



[0 0 16] 

m 3 33 J; Tim 4 o;(7 5 y zf<Df&&t>-tt\z. J: 9 , «|2p<£>^JlH£*iJ 

(American Sterilizer Co.) rfclS^tl/TV^o 
[0017] 



